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A. Personal Statement

The goal of the proposed research is to develop a new biomaterial based on polyaniline nanowires covalently
fused to peptide nanotubes for use in neural implants. We hypothesize that this material will exhibit low
impedance, high biocompatibility, and the ability to deliver high current densities without generating toxic
byproducts, making it ideal for use at the device-tissue interface. | have the expertise, leadership, and
motivation necessary to carry out the proposed work. As a graduate student, | developed several new
chemical methods to covalently and site-selectively modify proteins and peptides. Some of the reaction
methodology that | developed (specifically, a biomimetic transamination reaction that introduces electrophilic
ketone/aldehyde groups specifically and the N-terminus of proteins) has been adopted by many biomolecular
engineering researchers as a way to immobilize proteins on surfaces with predictable orientations. During my
postdoctoral research, | developed new polymeric biomaterials for cartilage tissue engineering, and also
developed a new contrast agent for quantitative imaging of glycosaminoglycan content in cartilage using
computed tomography (CT). This work has led to, several publications, two patents, and is in the process of
being commercialized as one of the first reliable non-invasive methods for the assessment of cartilage health in
humans. | have extensive experience as a leader, having started my graduate work in a brand new research
group, and mentoring several graduate students and undergraduates as competent experimental researchers.

| began my appointment at Harvard and at the Wyss Institute in January 2010 with the intent to combine my
expertise in protein and peptide chemistry with my knowledge of biomaterials development for medical
applications to pursue research at the interface of synthetic chemistry, biomolecular engineering, and
molecular self-assembly. The materials research proposed here builds logically on my previous work, and |
have recruited two postdoctoral researchers with experience in molecular biology and cell biology. Together,
we have set up a laboratory with the capabilities to synthesize and characterize the materials proposed here.
Additionally, the extensive resources and experienced senior researchers at the Wyss Institute will provide
additional expertise with regards to device fabrication. In summary, | have a demonstrated record of successful
and productive research projects in an area of high relevance for biomaterials engineering, and my expertise
and experience have prepared me to lead the proposed project.
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2006-2009 Postdoctoral Fellow, Boston University, Boston, MA
2010- Assistant Professor, School of Engineering and Applied Sciences, Harvard University,

Cambridge, MA

2010- Core faculty member, Wyss Institute for Biologically Inspired Engineering, Harvard University

Other Experience and Professional Memberships

2005 — present American Chemical Society Member

2009 — present Materials Research Society Member

2008 - 2009 Orthopedic Research Society Member
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2001 Dorothy C. and J. Arthur Campbell Prize (Harvey Mudd College Departmental Honor)
2001 American Institute of Chemists Foundation Outstanding Student Award
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2005 UC Berkeley Graduate Division Travel Award
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